PROFESSIONAL PRACTICE

CASE STUDY
A 58-year old male employee presented to the occupational health clinic after experiencing an "accidental fall." He explained that the floor in the staff kitchen was wet and he "slipped," and fell forward with arms and hands extended. The employee stated, "It was like I didn't know where my feet were!" He told the occupational health nurse that he was "okay," but that he had to report to the health service because his supervisor had witnessed the fall.
According to the employee's supervisor, several of his coworkers had noticed that the employee "stumbled at times and almost lost his balance." One employee noted that during the past year, he would occasionally miss a step while going up or down the stairs. He was always known to wear his "regular work shoes" (a pair of running shoes) and he bought a new pair every 6 months.
HISTORY AND PHYSICAL
It was noted that the employee was hired 5 years previously and at that time was diagnosed with dietcontrolled type II diabetes. The employee stated during his history and physical that he began taking metformin 3 years earlier because of elevated blood glucose levels. He was asked what his last hemoglobin A1C level was; he stated that it was "good." When asked his definition of "good," he said it was 8.5 but that he needed to make an appointment with his primary care provider because he needed a new prescription. His last appointment with his primary care provider had been 9 months previously. He stated that he was told that he only had to check his sugars "occasionally;" his last fasting blood glucose level was 160 but that was 6 months previously.
On physical examination, the employee had decreased sensation from his feet to mid-calves. Sensation in the lower extremities was tested with a safety pin and 128-tuning fork. Bilateral pedal pulses were present and capillary refill was within 3 to 4 seconds. The employee tested negative for Romberg's sign. Foot strength appeared to be 4/5 bilaterally. A proprioception test was impaired bilaterally. The employee stated that sometimes his feet were very sensitive, but now "they are okay."
The employee was restricted to sitting duties until he was evaluated by a physical therapist. The physical therapist noted that the employee had a mild bilateral foot drop, decreased bilateral ankle mobility and strength, and a short stride. The physical therapist recommended that the employee might improve his gait with bilateral foot braces and balance and gait training. He was instructed by the occupational health nurse to see his primary care provider for better management of his blood glucose levels and physical therapy for gait training, balance exercises, and foot braces. Type II diabetes is a metabolic disorder commonly associated with obesity. The disease process involves a triad of insulin resistance, impaired insulin secretion, and increased glucose production (Fauci et al., 2011) . Insulin is produced in the beta cells of the pancreas, with insulin secretion dependent on blood glucose levels. Normal glucose levels are maintained by hepatic glucose production and peripheral glucose uptake and utilization (Fauci et al., 2011) . In type II diabetes, excessive hepatic glucose production with insulin resistance leads to elevated glucose levels. These elevated glucose levels can damage body organs, resulting in retinopathy and peripheral vascular disease.
DIABETES AND PERIPHERAL NEUROPATHY
Diagnosis is usually based on abnormal fasting plasma glucose or an oral glucose tolerance test (Fauci et al., 2011) . Any fasting plasma glucose level greater than 126 mg/dL or an oral glucose tolerance test result greater than 200 mg/dL is considered abnormal and may indicate diabetes (Fauci et al., 2011; Riethof et al., 2012) .
Hemoglobin A1c is a type of hemoglobin that bonds with a protein or lipid molecule via a non-enzymatic process referred to as glycosylation (Mosca, Lapolla, & Gillery, 2013) . The hemoglobin A1c is considered a confirmatory diagnostic test (Fauci et al., 2011) , and a hemoglobin A1c value greater than 6.5 may indicate diabetes. After the diagnosis is made, hemoglobin A1c testing may be ordered by the health care provider as needed to determine the average daily plasma glucose levels (National Academy of Clinical Biochemistry, 2011). Monitoring of diabetes is accomplished by measuring fasting glucose levels, primarily in the morning, and the hemoglobin A1c level.
Peripheral neuropathy occurs when the employee loses myelinated and unmyelinated nerve fibers (Fauci et al, 2011) . Several theories have been hypothesized to be the cause of peripheral neuropathy, but a common theme in all theories is that increased glucose levels overload the mitochondrial electron chain, leading to an increased production of reactive oxygen species toxic to the body and resulting in cell death. A new theory suggests that elevated glucose levels form glycation end products that generate oxidative stress (Vistoli et al., 2013) . Symptoms include hyperesthesia, paresthesia, and dysesthesia (Fauci et al., 2011) . Employees may complain of numbness, tingling, or burning sensations in the lower extremities.
Peripheral neuropathy may be diagnosed by a bedside sensation examination with a pin and a 128-Hz vibratory tuning fork. Proper technique for testing sensation is to begin at the big toe and move proximally. A proprioception test involves asking employees if the great toe is up or down. Loss of balance may be indicated by a positive Romberg's sign. More extensive methods to determine the severity of the neuropathy include nerve conduction studies and electromyography.
Treatment of peripheral neuropathy begins with stabilizing blood glucose levels. Exercise may improve circulation in the extremities and reverse some of the effects of peripheral neuropathy (ConstantinTeodosiu, 2013) . A physical therapist may provide gait and balance training with possible use of an assistive device (Allet et al., 2009 ). The employee must learn to do foot inspections and wear proper footwear that adds stability and does not restrict circulation. If foot drop is present, foot braces should be considered.
Medications may be used to decrease pain associated with neuropathy. Traditionally, tricyclics such as amtriphtyline were prescribed, but the side effects include dry mouth, urinary retention, orthostatic hypotension, and cardiac arrthythmias. Tricyclics primarily block presynaptic reuptake of serotonin and noradrenalin (Sindrup, Otto, Finnerup, & Jensen, 2005) . New medications such as duloxetine or venlafaxine may be better tolerated due to less muscarinic, histaminergic, and alpha-adrenegric responses. These medications prevent the reuptake of serotonin and noradrenalin (Masuda, Itoh, & Suzuki, 2013) . Antiepileptic medications, such as gabapentin or pregabalin, are effective but side effects include weight gain, tremor, dizziness, and sedation. The mechanism of action is believed to be blocking primary afferent nociceptors. Topical agents, such as capsaicin or topical lidocaine, may be prescribed for those employees who refuse oral medications.
PERIPHERAL NEUROPATHY AND FALLS RISK
Employees with peripheral neuropathy are at increased risk for falls and injuries due to motor and sensory impairments that lead to an alteration in gait and postural instability (Allet et al., 2009 ). In addition to peripheral neuropathy, individuals with diabetes may experience falls due to glucose instability, side effects from medications such as serotonin reuptake inhibitors, and deconditioning from lack of exercise.
CONCLUSION
Due to the employee's gait instability, he was offered a sitting position in the medical records department. He was instructed to use the elevator and avoid irregular surfaces when possible. He continued to wear shoes that provided support and stability, and did not restrict circulation. He was further encouraged to keep regular appointments with his primary care provider for routine diabetic screenings such as fasting glucose levels, hemoglobin A1c levels, kidney function, and eye examinations.
The occupational health nurse shared information from the American Diabetes Association and the International Diabetes Center with the employee. In addition, the company provided annual lipid panels and urine analysis for micro albumin in collaboration with the employee's primary care provider Based on this employee's experience, the occupational health nurse began offering annual foot examinations for all at-risk employees, as well as self-care class-PROFESSIONAL PRACTICE es that included demonstration/return demonstration of acceptable glucometer use. The company's biannual employee health fair now includes information about the many complications of diabetes, with a particular focus on peripheral neuropathy for at-risk employees. Finally, at-risk employees are encouraged to check their blood glucose levels in their immediate work area, for which the occupational health nurse supplies sharps containers and glucometers.
